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(71) We, UNILEVER LIMITED, a 
company of^nised under ^ laws of Great 
Britain, ttf Unilever House, Bladcfriars, 
London, E.C.4, En^nd, do hereby declare 
5 the invention for whidi we piay that a patent 
may be grantjed to us and the method by 
which it is to be pofimned, to be particularly, 
described in and by the following statement: — 
This invention rdates to. emulsions oompris- 
10 ing an oil j^iase and an aqueous phase, 
more particulariy oil-in-water emulsions which 
contain an emulsion stainUzer. 

It is known to use e.g. egg yolk as an 
emulafying agent, for instance for the pre- 
15 paration mayonnaise. However, emuIsi<Hi5 
stabilized by egg yolk, 19ce mayonnaise, cannot 
be heat-sterilized because the emulsion will 
break during heating to sterilization tempera- 
tures. G)nsequently the pH of emulsions 

20 stal»Iized by egg yolk often has to be lower 
than dictated by mere taste requirements m 
order to obtain satisfactory microbiological 
storage stability. 
It is known to prepare stabilized oil-in- 

25 water emul^(ms using a monoacyl glycero- 
phosphatide. The monoacyl glycero{^os]>ha- 
tide can be synthesized or be {Kepared by 
subjecting the diacyl glycerophosphatide to the 
action of pho^holipase A derived from pan- 

30 creatin. TTie emulsi<ms contain preferably a 
small amount of a protein such as casein or 
a protein derived from soy. These proteins 
contain phosphotipo^proteins. 

Hie USQ of such unmodified phospholipo- 

35 protein plus an amount of modified phospho- 
lipids which are not completed with protein 
has the disadvantage that it docs not lead to 
heat-std>le emulsions (compare Example IV 
of the present spedficadon). 

40 It is known to prepare a butier-l&e food- 
stuff using egg yolk or whole eggs which 
have been treated with an extract from 
Aspergillus mger, Rhizopus chtnensis or 
Aspergillus aryzaCt until tlw heat coagulation 

45 properties of the egg-protein disappears due 
to hydrolysis of the protein molectdes. 

The enzyme extract contains among other 
enzymes, ledthinases whidi are held respon- 



sible for the deoMnposition of lecithin in lyso* 
lecithin and are reported to produce a 50 
characteristic flavour. The modified eggs or 
egg yolks are mixed with an edHile oil and 
an emulsifier such as soibitol monomyrisate 
to give the butter-like product For the pre- 
paration stable emulsions a rather consider- 55 
abb amount of the emulsifier is used. 
Applicants used egg yolks or whole eggs, 
treated widi bacterial extracts as mentioned . 
above, for the preparation of oil-in-water 
emulsions. All attempts for preparing heat- 60 
stable emulsions failed. Gmsequendy it can 
be said that the enzyme extract obtained 
according to the Japanese publication is only 
able to effect die flavour of the composition 
but is unable to stabilize oil-in-water emid- 65 
sions. 

It has now been found that oil and water 
emulsions, especially oil-in-water emulsions, 
having an unproved stability, e^jecialiy heat 
std>ilky, as compared with emulsions contain- 70 
ing unmodified phosfrfiolipo-protein, are pre- 
pared when a phospholipo-protein which has 
been modified (as hereinafter defined) by the 
action of phospholipase A is incorporated 
during some stage of the emulsion preparation. 75 

The emul^ons prq>ared according to the 
invention can have cither the oil phase or 
the aqueous phase as the continuous phase, 
and are in this spedfication referred to as 
water-in-oil emulsions and oil-in-water cmol- 80 
sions, respectively. Oil-in-water emulsions are 
preferred The latter type of emulsion means 
for the puxpose of this ^)eci'fication continuous 
aqueous pluses containing any amount (rf fat 
and/or oil in dispersed fonn. Examples of 55 
emulsions which come under this ddfinition 
are edible products 13i» phase inversion mar- 
prines, soups or sauces, natural or artificial 
fruit juices, mayonnaise, dressings, spreads or 
non-edible products such as toilet preparations 90 
like shampoos, bath additives and skin-care 
products. Preferred oil-in-water emulsions are 
emulsions containing from 20 to 90%« tnore 
preferably from 40 to 90%, particularly from 
70 to 90% oil or fat-containing oil. By fat 95 
we mean a triglyceride which is hard at room 
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. tEmperaturc (typically 15 — ^25**C). All per- 
centages given in diis specification arc per- 
centages by weight unless indicated otherwise. 
Ex^ples of phospholipo-protein-containing 
5 materials arc casein, skim mi&, butter milk, 
whey, cream, soya-bcan, yeast, egg ydk, whole 
egg, blood serum and wheat proteios. 
yolk is used preferably as source of the 
pbosphoUpo-protein. 

10 Egg yolk or other sources of phospholipo- 
protein can be st^jected to the action of 
phospholipase A and the modified product is 
then incoxporated in die products acooiding 
to the invention. 

15 It is also possible to isolate the phospho- 
14>o-protein from its source^ sul^'ect this pro- 
tein to the action of {rtio^>holipa8e A and 
then mcoiporate the modified phospholipo- 
■ |»otein in the products according to the inven- 

20 tion. 

Hie ezi^essioa *^odified*^ applied to phos- 
I^idipo-prDtein as used herein denotes any 
d^iee of conversion brought about by the 
action of pho^faolipase A« Phosidiolipase A 

25 is an enzyme which effects deavage of the 
bond binding a fatty add radical tD the 
glycerol port of the phosphofipd molecule, 
chereby re^dng this fatty acid radical by 
an OH-group, which is caH^ conv^cm. 

30 Phospholipase A is also active whai the phos- 
l^olipid is OMnplexed widi procdn (and then 
called phosj^lipo^ro^n in diis spod&C3>- 
tion). 

Rio^holipases other than pho^rfiolipase A 

35 do not bring about the desired characteristics. 
A suitable source phospholipase A is pan- 
creatin which is preferably heat-treated, 
preferably under addic cooditionsw The heat 
treatment is carried out at a tanpemture f r<Mn 

40 60 to for 3—15 minutes prefembly at 
pH frwn 4 to 6.5, The enzyme csompoadon 
thus obtained is substantially free from en- 
zymatic activity other than dat resulting from 
phoqjholrpasc A, which is rcmaikaiWy stifle 

45 under die conditions of the s^xjve treatmenL 
Anodier suitable source of phospholipase A 
is phospholipase A 10.000 from Nordmark 
Weike I&mburg whidi does not oHitain 
amylases, has a lipase activity of O.S x lOr-* 

50 lU/mg and a proteolytic activity equivalent 
to 23% pure trypan. 

Ph(^{^olipids form a class of chemical 
compounds comprising as the main dements, 
phosirfiatidylcholine and phosphatidylethanol- 

55 amine and further some sphingomyelin, phos- 
phatidylserine and phosphatidylinosLtoL All 
diese compounds can form protein complexes. 

The d^ree of conversion of modified phos* 
pholipo-protein is in diis specification ex- 

60 pressed as the percentage of converted phos- 
phatidylcholine plus phosphatidylethanolamine 
based on die total amount of phosphatidyl- 
dioline plus phosphatidyledianolamine present 
before conversion. An easy mediod to obtam 

65 the figures required to compute this percent- 



age is quantitative thin-layer chromatography. 

The degree of conversion is determined inter 
alia by tl^ temperature and pH at which and 
the period of time during which incubation of 
the phospholipo-protein with phosphdipase A 70 
takes place as well as by die concentration 
of the enzyme and the presence of activating 
agents such as Ca^'*" ions or deactivating agents 
such as Zn*+, Cd^^ Pb'^, ethylene diamine 
tetraacetate, during this incubation. 75 

It has been fc^nd that even a very low 
degree of conversion contributes to die emulsi- 
fy&g capadty of the modified phospholipo- 
protdn as well as to die heat stability of 
die emulsion containing it. It has however 80 
sdso been found that the presence of un- 
modified phosphdipo-^protein is detrimental 
to die beneficial effects of the modified com- 
position, without, however, totally off-setting 
these. Thus one would normally expect diat 85 
repladng in an emulsKm the entire modified, 
phospholipo-protein content having a degree 
of conversion ot, for exami^, 40% by an 
equivalent amount of equal parts of unmodi- 
fied phospholipo-protem and modified phos- 90 
pholipo-protdn having a degree oi conversion 
of 80%, would make no difference in die 
properties of die emuMon. It has been found, 
however, that the latter emulsion is appte- 
dably less heat-stabte than the fonn^, aldiough 95 
die latter emulsion is also appredably better 
in tlus reflect than an emul^cHi scabilized 
by an equi^ent amount of unmodified pbos- 
pho^x>-protein. 

It has been found diat the degree of con- 100 
version should preferaWy be 10%. Particularly 
prrferred onulsions according to the inven- 
tion are emul^ons in whidi the degree of 
conversion of the modified phospholipo-pro- 
tdns contained therdn is from 40% to 86%, 105 
e^iedally frwn 50% to 60%. On the one 
hand a degree of converaon of 40% is 
easily attainable and on the c^er hand it 
ensures a very sati^actory emulsifying cap- 
adty and heat stability of the emulsion. 110 
Degrees of cwiversion higher than 60%, al- 
though excdlendy suitable, are somewhat less 
easy to obtain. 

The use of niodified phospholipo-protem 
produces results which are also strikingly 115 
different from those obtained following the 
known procedure where unmodified phospho- 
lipo-protein plus an amount of modified 
I^iospholipids ^idi are not oomplexed with 
protein are use± Even when amounts of con- 120 
verted phospholipids were added correspond- 
ing to the addition of large amounts of 
modified phospholipo-protein with a very high 
degree of conversion, the results were still 
very disappointing in that the emulsions pre- 125 
pared broke down on heating. Preferred emul- 
sions according to the invention are therefore 
emulsions in which substantially the entire 
phosjrfioliiMd content is prc^t in the form 
of phospholipo-protein which has been sub- 130 
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jected to the action of phospholipase A. 

The modificatioti can be carried out under 
diiferent conditions of^ for examine, tempera- 
ture, incubation time and concentration of 
5 the enzyme, which can easily be determined 
by the man skilled in the art A proportion 
varying from 0.002 mg—0.2 mg phospholipase 
A per gram phospholipo-protdn is pr^erred. 
This range holds for a phospholipase A com- 
10 portion having a specific activity of about 
70 U/mg protcm. lU means that 1 micro- 
eqnivalent fat^ add is released per minute. 

Modification with diese phos{^olipas^ A 
leaves the f^iospholipid-protein complex intact 
t5 Careful isolation by centrifugation of lipo- 
protein fractions from modified and from 
immodified egg yolk showed that the phospho- 
lipid part of modified egg yolk consisted of 
lyso-compounds, in oliier words the modtfica- 
20 tion takes place in situ without splitting of 
the protein-lipid bond. 

The quantity of modified phospholipo-pro- 
tein which diould be present in the emulsion 
can vary within very wide limits. This quan- 
25 tity is inter alia dq>ende0t on the composition 
of the emulsion, the presence of other emulsi- 
fying agents, tik de^e of conver^on of the 
modified phospholipo-protein and the proper- 
ties which are desired in the std>ilized emul- 
30 sidn. The actiial quantity to be used can easily 
be determined by those ddUed in the art 
of stabilizing oniilsions. 

Proportions considerably lower than, some- " 
itifflfis 1/15 of those normally appHed when 
35 using unmodified material, can be applied with 
comparaWe emulsif5ring efficiency when modi- 
fied pho^hoKpo-protein is used. Moreover, 
in the latter case the emulsions (Stained are 
often heat-st^lc to a large degree. 
40 As a general guideline according to the 
invention emulsions are preferred which con- 
tam from 0.05 to 5%, preferably from 05 
to 4%, more pre^&My from 2 to 4% 
by weight of modified pho^holipo-protein 
45 based on the oil (or fat-containing oil) con- 
tent of the emulsion. 

One of the ^cial advantages of the emul- 
sions according to the invention is that these 
emulsions have an improved heat-scability. 
50 By applying to a given emulsion, a certain 
minimum quantity of a modified phospholipo- 
protein having a given degree of conversion, 
it is possible to obtain emulsions which can 
wi^stand sterilization, e.g. at lOO^C for 30 
55 mm., without losing their stability. This 
qiecific quantity can easily be ascertained by 
simpk experiment In a particularly i»eferred 
onbodiment of the invention, emulsions are 
provided whidi have been sterilized. Hitherto 
60 in many instances it has been necessary to 
keep emulsions such as e.g. mayonnaise at a 
relatively low pH in order to ensure 
satisfectory microbidbgical stability. Emul- 
sions according to the invention can easily 



have a pH from 4 to 6 and be made micro- 65 
biologically stable by sterilization. 

Furthermore, sterilized modified phospho- 
lipo-protein when used as an emulsion stabil- 
izing agent imparts to the emulsi(Hi thus 
stabilized other advantages associated with 70 
heat stability. It is for instance possible to . 
fill the emulsion in a hot condition into con- 
tainers, thus obviating for these products the 
need for the special measures which have to 
be taken when these products are filled into 75 
containers at ambient temperature while mam- 
taining sterility. 

The stabilizing acdoa obtained as a result 
of usmg die modified phosf^olipo-protein 
complex is not limited to me increase m heat- 80 
stability of emulsions from oil and water. 
In the preparation of mayonnaise or dressings 
the use of the modified phospholipo-protein 
complex makes it possible to start from a 
nwi-winterized oil and even from a hard fat- 85 
containing ml (compare Example VIII) aiid 
still get fridge-sta?blc compositions. 

03-in-water emulsions were prepared which 
contained 0.2—8% modified egg-yolk (degree 
of conversion 10—90%), 0.5—98% water, 90 
0.15—1.4% acetic add, 0.»— «3% of a glycer- 
ide oil (e.g. maize oil). 

The oil used could even contain a certain 
amount of dry-fractionated palm oil fraction 
(olein fraction m.pt. 30^C). Stable emulaons 95 
containing 0.2 — 8% modified egg yolk (degree 
of conversion 10—90%), 0.5 — 98.3% water, 
0.15—1.4% acetic add, 0.5—60% diy frac- 
tionated pahn oil fraction and 0-^3% option- 
ally winterized oil (maize) were obtained. 100 
Storage of the emtilsions for several wedcs 
at a temperature from 2 to 5^C followed by 
storage at 37*^0 did not show oil exudation. 

It has further been found tiiat the use of 
the modified {^Kxspholipo-procein complex 
provides a possibility of increasing the alcohol 
c(mtent in emulsions. This has the advantage 
that the taste sensati<Hi of certain components, 
such as spices, is enhanced. 

Preferred ranges for the ingredients of such 110 
oil-in-water emulsions are: 1 — €% ethanol, 
0.15—1.4% acetic add, 02—8% modffied 
egg yolk (degree of conversion 10—90%), 
0,8—83% oil, 5— 15%> water. These emul- 
sions have reasonable stability and taste. 115 

An aspect of the present invention is an 
oil-in-water emulsion containing modified egg 
yolk which is substantially free of cholesterol. 

Preferred ranges of the ingredients of such 
emulsions are: 0.^^-^% modified egg yolk 120 
(degree of conversion 10—90%, whic£ con- 
tained 0.02— 0.1«% diolesterol), 0.5—98.8% 
water, 0.15—1.4% acetic add, 0.8— «3% 
oiL These emulsions were found to be very 
stable at ambient temperature and during 125 
heating at lOO'^C for 30 nunutes. Comparable 
emulsions prepared with tinmoc^ed egg yolk 
from whidi cfaole^eiol 1^ been extracted 



4 



4 



would break during the addition of oil. 
The invention is Mhisdated by the following 



Example 1. 

5 In this Example, preserved egg yolk (92% 
egg yolk, 7% sodium chloride, 1% potassium 
soi1>ate) was treated with di^erent enzymes 
in order to prove that die active component 
is phosphoHpose A. The enzyme-treated egg 
10 yolk was used to prepare in an Uitra-Turrax 
(Registered Trade Mark) an oil-in-water 
emul^on ol die following composition: 
75 g egg yolk (i83% of which are jrfio*- 
pholipo proteins) 
15 5 ml water 

5 ml 10% acetic add 
80 g soybean oil 

The emi^on &us obtained was heated at 
lOO'^C for 30 min. 
20 I^mcieatin [4xNF (National Formula) 
XII*], pepsin (3.5 m Anson U/mg), papam 
(3.5 m Anson U/mg), trypsm (20,000 E/g), 
ficm (3.9 m Anson U/mg) and promase E 



(70,000 PUK/g**) were obtained from 
Merck, Darmsmdt, Gcnnany. 25 
*) defined as bdng a si^staoce containing 
enzymes, principally amylase, trypsin and 
lipase, converting not less than 100 times 
its own weight ctf NF potato starch refer-, 
ence standard, into soluble carbohydrates 30 
and not less dian 100 times its own 
wei^ of casein into proteoses. 
**) lPUK=the amount of enzyme which 
under the test conditions effects €cno <rf 
1.0 (Booklet Biochemica from £. Meidc, 35 
Darmstadt, Germany (1971). 
''Pfaosphol^e A" in the table below de- 
notss the scdution obtained by heating a 5.2% 
pancreatin diq)etsion at 70^C for 6 min at 
a pHc:4. The heated dispersion was qmddy 40 
coded to 0**G and oemrifuged at 3000xk. 
The dear ydlow solutHUi (52 mg enzyme/ml) 
ms us^ as such. 

Pho^holipase C and pho^olipase D were 
obtained from Siema Inteniad<mal Ltd., St. 45 
Lcmis, Mo., U.S.A. 
The resd^ arc given m Table I. 



TABLE I 



Enzyme 
species and 
cofactor 


Concentration 
enzyme 
per 60 g 
of egg 
volk 
ung) 


Incubation 


Subility, 

OI v./" 

emulsion 
after heating 
10' at 
100** C 


Degree of 
conversion 
(%) 


Tune 
(h) 


pH 


Temp. 

OQ 


Papain with 
cysteine 
5 X 10 • M) 


100 


16 


7.0 


37 


broken after 
a few mins. 




Ficin with 
cysteine 
(5 X 10 • M) 


100 


16 


7.0 


37 


do. 




Pronase with 
cysteine 
(5 X 10-*M) 


100 


16. 


7.0 


37 


do. 




Pepsin 


100 


16 


2.0 


37 


do. 




Tiyp&in 


40 


16 


6.5 


37 


do. 




Trypsin with 
deSQxycholate 


140 
140 


16 


6.5 


37 


do. 




Ptetreated 
pancreatin 


1000 


16 


6.5 


37 


stable 


>50 


Phospholipase 
A 


80 


16 


6.5 


37 


stable 


>50 


Phospholipase 
C 


80 


16 


6.5 


37' 


broken 




Phospholipase 
D 


80 


16 


6.5 


37 


broken 
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This table shows that only emulsions stabil- 
ized vfith egg yolk whidi had been treated 
widi phosph^h'pase A were heat-stable. 



Example 2. 

5 The phospholipase A solution from Example 
1 was used to mcubate egg yolk as described 



in Example 1 under varying conditions as 
shown in Table 2. The degree of conversion 
as defined before of the egg yolk obtained 
after eadi incubation is shown. The effect 
of the use of egg yolks of different degrees 
of conversioQ on the heat-stability of an 
emulsion as described in Example 1 is also 
shown. 



TABLE 2 



Incubation 


Concentration 
enzyme per 15 g 
egg yolk 
(mg) 


Stability of 
80% 0/W emulsion 
after heating 
OOmin lOO^Q 


Degree of 
conversion 
(%) 


Temp. 
(^) 


Time 
(h) 


pH 




c 


O.J 


0.0 


broken 


0 




>» 




2.0 


some stability left 


10 




»9 




4.0 


do. 


18 




>f 




6.0 


some oil exudation 


26 




• 1 




8.0 


do. 


33 




*» 




10.0 


stable with slight 












oil exudation 


39 




fS 




12.0 


do. 


44 




t» 




14.0 


do. 


49 




$9 




16.0 


stable 


54 




it 




18.0 


stable 


58 




tf 




20J) 


stable 


62 




99 




40.0 


stable 


65 


48 


16 


66 


20.0 


stable 


86 



This table shows that emulsioQs stabilized 
with modified egg ydk having degrees of 
conversion down to as low as 10% are im- 
proved with regard to heat stability. Modified 
20 egg yolk having degrees of conversion between 
50 and 86% are shown to be very effective 
in imparting staibility against severe heat 
treatment to emulsions prepared therewith. 
Example 3. 

25 Various emulsions as described in Example 



1 were prepared with tiie exception, however, 
that the inxtportion of egg yolk was varied 
and that two different kmds of egg yolk were 
used, namdy unmodified egg yolk and egg 
yoSs. modifioi to a degree ^ conversion of 30 
50%. Hie emulskms prepared were judged 
with regard to their stability before (at am- 
bient temperatur^ and after sterilization for 
30 mm. a lOO^C. The results are given in 
Table 3. 35 
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TABLE 3 





Percentage 
egg yolk in 
emulsion 


.Properties af 


Siample of 
egg yolk 


ambient 
temperature 


after 30 min. 
at 100*^ 




1 


bad. oil 
exudation 


broken 


unmodified 


2.5 


bad, oil 
exudation 


broken 




5,0 


sufficient 


broken 




7-5 


good 


broken 




OJ 


good 


good 




1 


good 


good 


modified 


2.5 


good 


good 




5.0 


good 


good 




7.5 


good 


good 



This table shows that modification not only 
improves the beat stability of the emulsioii 
prepared therewith but also improves the 
5 emulsifying properties of the egg yolk. 

Example 4. 
This example illustiates the results obtained 
when, instead of the modified phospholipo- 
protein complex according to the inventioni 

10 a mixture of modified phoq)holipids and 
unmodified egg yolk is used. Emulsions as 
described in Example 1 were prepared in 
winch the egg yolk was not modified but to 
which increasing amounts (02:5—1.25 g/ 

15 15 g egg yolk) of modified i^spholipids 
with a degree of conversion of 50% were 
added. After heating at 100°C for 30 min the 
emulsion prepared with the lowest concentra- 
tion of modified phospholipid was totally 

20 broken; the others dearly showed oil exuda- 
tion. Moreover, a bitter taste was dearly 
noticeable. The emulsion prejwrcd with 1.25 g 
■ modified phospholipids contained three times 
the amount of converted jAo^holipids vtinch 

25 could at most have been present if instead of 
xmmodified egg yolk the same amount of 
modified egg yolk having a degree of conver- 
sion of 100% had been used. Nevcrthefcss 
the result was much less satisfactory. 

30 Example 5. 

A phospholipo-protein fraction was iso- 
lated from soybeans. A solution containing 
30% phospholipo-protem was tried to pr^re 
an 80% oil-in-water emulsion as described 



in Example 1 while omitting the egg yolk, 
applying various amounts of the phosiriiolipo- 
piotdn sdudon and maiking up for the balance 
with water. All efforts failed. 

The phosi^olipo-pn^ein was modified to 
a degree of conversion of 80%. When 16% 
of tiie modified sdiudon (based on ^ oil 
content) was used in ma^ng the emulsion, 
the emulsion obtained was perfectly staUe 
at ambi^t temperature and could be heated 
for 30 mins at 100*C without losing its 
smbiliiy. 

Example 6. 

Two 80% oil-in-water emulsions as des- 
cribed in Example 1 were prepared, one hav- 
ing the egg yo& in unmodified form, the other 
having the egg yolk in modified form with a 
degree of conversion of 80%. 

BoA emulsions were diluted with water, 
thiis providing two series of emulsions with 
oil contents of 48%, 24%, 12%, 4% and 
Ov8% respectively. These diluted emulsions 
were subsequently heated at 100°C for 30 
to 90 minutes. 

The scries of emulsions derived from the 
emulsion prepared with unmodified egg yolk 
^owed severe oil exudation; the series of 
onulsions derived from the emulsion prepared 
with modified egg yolk, however, did not show 
any oil exudation whatever. 

Example 7. 
Preparation of a mayonnaise using a non- 
winterised oO. 



35 



40 



45 



50 



55 



60 



65 
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In this experiment salted fresh whole egg 
(90.6% fresh whole egg, sodium chlor- 
ide, 0.7% sorbic add) was treated with phos- 
pholipase A for 3 hrs at 55 The enzyme 
5 concemration was about 0.003%, based on 
whole egg. The modified whole egg was 
used to prepare, by means of a colloid mill, 
a mayonnaise of the following composition: 
15.45 g salted modified fresh whole egg 
10 3.8 g water 
5.3 g vinegar 
75.0 g non-winterized maize oil 
0.045 g spices 
0.40 g thidcening agent 
15 The maize oil was not winterized and 
showed haze fonnauon after storage for 5 
hours at 0*C 

As blank sample a mayonnaise was prepared 
as described, with the excq>ti(m that non- 
20 modified salted whole egg was used instead 



of modified salted whole egg. Both samples 
were stored for 5 weeks at 2* and 5*C res- 
pectively. After storage at 2** and 5**C the 
samples were stored for 24 hours at 20**C, 
followed by storage at 37*'C for 2 hours. The 25 
samples were examined as to oil exudation and 
the increase of the mean diameter of the hx 
globules was examined microscopically. 

On microscopic examination it appeared 
that mayonnaise prepared with non-modiified 30 
whole egg showed a strong increase in mean 
diameter (from 5 ,ti before storage to 15—25 
ji* after storage) of the fat globules after 
storage at 2 and 5^C, 20'*C and 37*C; 
whereas the mean diameter ci the fat globules 35 
of mayonnaise prepared with modified whole 
egg was nearly tiie same before and after 
storage. The detailed rraults are given in 
Table 4. Oil exucktion could not be observed 
visually in either of the samples. 40 



TABLE 4 

Mean diameter and extremes of fat globules of mayonnaise prepared with 
modified and non-modified whole egg before and after storage. 



Storage- conditions 


Non-modified whole egg 


Modified whole egg 


before storage 


3-5 ^ 


3-5 


5 weeks at 2** 
+ 24 hrs at 20<*C 


15 IL 


3-4 (max. 12-15 ^t) 


5 weeks at 2°C 
+ 24 hrs at 20^C 
+ 2 hrs at 37°C 


20-25 /I (max. 40 ^) 


4-7 (max. 23 \i) 


5 weeks at 5^C 
+ 24 hrs at 20°C 


18 fi (max. 30 \l) 


3 /z (max. 13 /x) 


5 weeks at S^HD 
+ 24 hrs at 20^C 
+ 2hrs at 37^ 


8-2D (max. 50 y) 


7 y. (max. 15 y) 



Example 8. 
Preparation of a hard fat containing mayon- 
naise. 

45 In this experiment salted fcesh whole egg 
(90.6% fredi egg, 8.7% sodium chloride, 
0.7% soiWc add) was treated with phospho- 
lipase A for 5 hrs at 55 ^C. The enzyme con- 
centradon was about 0.004%, calculated on 

50 whole egg. The enzyme-treated whole egg was 
used to prepare in an Ultra Turrax an oil- 
in-water emulsion of the following composi- 
tion: 

15.45 g salted modified fresh whole egg 
55 3.8 g water 
5.3 g vinegar 

75.0 g mixtures in different proportions of 
maize oil and dry-fractionated palm 
<h1. 



In the preparation ol the samples, crude 60 
and refined dry fractionated pahn oil frac- 
tion were heated to 60°C and mixed in differ- 
ent proportions with maize oil; the warm 
pahn oil fraction-maize oil mixture was stirred 
with an Ultra Turrax into a water phase con- 65 
taining modified or non-modified whole egg, 
acetic add and salt. The samples were stored 
for 3 weeks at 5^C. After storage tlie samples 
were heated to 20°C for 24 hrs, followed 
by heating to 37X for 2 hrs and examined 70 
on oil-exudadon. 

Table 5 shows that the samples prepared 
with modified whole egg were fridge-stable 
even at a replacement of about 40% of maize 
oil by raw or refined dry ftactioned palm 75 
oil. In contrast: all samples made with tumr- 
modified whole egg were not fridge-stable. 
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Example 9. 
Preparation of emulsioas with an increased 
alcohol concentration. 
Various emulsions as described in Example 
5 1 were prepared widi the exception, however, 
that 5 ml water were replaced by 5 ml 96% 
cthanol, that two different kinds of egg yolk 
wcr used, viz. non-modified egg yolk and egg 
yolk modi^fied to a degree of conversion of 

10 50% or higlier, and that different spices 
were added. The emulsicms prepared were 
assessed with regard to thdr stability before 
and after storage for 48 hours at 5**C followed 
by 24 hours at ambient temperature, and with 

15 regard to the taste of iht emul^ons prepared. 
It was found that by using unmodified egg 
yolk as emulsifier no stable 80% O/W emul- 
sion could be made. During addition of the 
soybean oil to the water phase-c(mtaining 

20 alcohol, the emulsion brdce after addition of 
a few millilitrcs of oil. With modified egg 
yolk as emulsifier a 80% O/W cmulsi<m 
could be prepared which was stable before 
and after storage for 48 hours at 5**C followed 

25 by storage for 24 hours at ambient tempera- 
ture. The taste of the-akaAol containing 
mayonnaise was judged as good, compared 
with a sample containing alcohol. A somewhat 
sweeter and more spicy taste was observed. 

30 Example 10. 

Prqwration of emulsions by using modified 
egg yolk from which practically all the 
cholesterol had been removed. 
Ch(rfesterol was removed for 95 — 99 pcr- 

35 cent from spray-dried salted modified egg yolk 
and non-modified egg yolk by extracti<Ki with 
dichloromethane. In order to remove dkhloro- 
methane, the powder was dried in vacuo at 
a temperature of about 45^*0 for about 2 

40 hours. With these dry powders two 80% oU- 
in-mter emulsions as described in Example 
1 were prqared, one having the egg yolk 
in unmodified form and the other having the 
egg yolk in modified form with a degree of 

45 conversion of 50% or higher. The emulsion 
prepared with the extracted non-modified egg 
yolk broke during the addition of oil; the other 
emulsion with the extracted modified egg yolk 
was stable at ambient temperature and durbg 

50 heating at 100*^0 for 30 minutes. 

Attention is drawn to the Milk and Dairy 
Product (Emulsiifiers and Stabilisers in Food) 
Regulations 720/62, the Salad Cream Regula- 
tions 1051/66 and the Miscellaneous Food 

55 Additive Regulations 1121/74, and no claim 
is made to practice of the invention contrary 
to law. 



WHAT WE CLAIM IS:— 
1. A water and oil emulsion, which con- 
60 ■ tains a phospholipo-protein containing mater- 
ial which has been modified (as hereinbefore 
defined) by phc^holipase A. 



2. An emulsion according to claim 1, in 
which water constitutes the continuous phase. 

3. An emulsion according to daim 1, in 65 

the phospholipo-protein containing 
material is whole egg. 

4. An emulsion according to claim 1, m 
which the phospholipo-protein contaiomg 
material is egg yolk. , . . . ^70 

5. An emulsion according to claun 4, m 
which the phospholipo protein containing 
material is egg yolk substantially free from 
cholesterol. 

6. An emulsion accordmg to clami 1, m 75 
which substantially all of the phospholipo- 
protein present therein has been subjected to 

the treatment with phospholipasc A. 

7. An emulsion according to any one of 

the preceding claims, in which 0.05—5% go 
by weight modified pho^^iolipo-protem based 
on the oil content of the emulsion is present. 

8. An emulsion according to any one of 
the preceding claims, in which the degree of 
conversion (as hereinbefore defined) of the 55 
phospholipo-protein present therein as at least 
10%. , . ^ . 

9. An emulsicm according to claun 8, in 
which the degree of convcrsiOTi of die phos- 
phoUpo-protein is from 50— 60%,- 90 

10. An oil-in-water emulsion according to 
any one of the preceding claims, v^ch con- 
tains by wei^i, 

0.2—8.0% modified egg-yolk (d^tee of 

conversion 10—90%) 95 
0.5—98% water 
0.15 — 1.4% acetic acid 
0.8—83% glyccride oil. 

11. An emulsion according to claun 10, 

in which part of the oil has been replaced 100 
by fat which is hard at room temperature. 

12. An emulsion according to claim 11, 
which contains 0.8— 60%> by weight dry- 
fiactionated palm oil fraction (olein fraction, 
m.pt 30°C). ^ 105 

13. An emulsion according to any one of 
claims 2 — 9 which contains by weight: 

1—6% ethanol 
015-il.4% acetic acid 

0.2—8% modified egg yolk (degree of HO 

conversion 10—90%). 
5—15% water 

0.8-83% oil. - 

14. An emulsion accordmg to claun 4 wnioi 
comprises by weight: . 

0,2—8.0% modified egg yolk (degree of 
conversion 10-^0%) which contams 
0.02—0.18% cholesterol 

0.5—98.8% water 

0.15—1.4% acetic add 120 
0.8— 83% oil. 1 ^ 

15. An emulsion according to claim 1 and 
substantially as hereinbefore described with 
particular reference to any one of the Ex- 
amples. 

A process for the preparation of an 
emulsion according to any one <rf claims 1 to 



10 



1,525,»29 



10 



. 14, in which a phosphoHpo-protdn is treated 
with a prfiospholipase A obtained from pan- 
creatin which has been heated at a temperature 
from 60 to 90°C for 3 to 15 minutes at a 
5 pH from 4 to 6.5. 

17. A process according to claim 16, in 
whidi, per gram of phospholipo-protein, 
0j0O2--O.2 mg phospholipase A of specific 
acdvhy of about 70 U/mg pcotem is used. 



18. A process for the 4)reparation of an 10 
«nulsion according to daim 1 and substan- 
tially as hereinbefore described with partiot- 
lar reference to any one of the Examples. 
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